Bradford's law is about scattering of literature in different information sources on a narrow subject. The present paper aims at analysing the research output performance of botany literature. Citation analysis of all the journal articles published in the Botany literature was covered in Web of Science (on-line version database) for the period of 2005-2014. A total of 12051 references were cited in 1183 articles in 572 journals. The study elaborates on various bibliometric components such as distribution of citations for document type, language wise distribution of citations, and country wise publication of citations.
INTRODUCTION
Botany is one of the most important branches of biosciences. It studies the plant life and its interaction with environment, and the food crops such as grain and vegetables. This study is important because botany is growing very rapidly and its development has covered almost every sector.
Citation analysis is one of the most popular methods employed in recent years for identification of core documents and has complex relationships between citing and cited documents for a particular research community in a geographical proximity (Thanuskodi, 2012) .
Citation studies of whole disciples have tended to concentrate on the mathematical sciences, engineering and medicine, social sciences and humanities disciplines also have been studied; botany; however, it has been relatively neglected. This study investigates the bibliometrics of botany literature. The result of the study will be useful to the librarians and give information to scientists in planning, provide information of resources, services and decision making in the field of library science. Kumar (2014) in his study served a test of two formulations of Bradford"s law, verbal and graphical, using 137120 articles published on Human-Computer interaction (HCI) research in journals indexed in Science citation index-expanded during 1987-2011. The data is divided into five-year spans so that comparisons can be made between the percentage errors and list of the core journals are also prepared for all the five blocks of fiveyear period. Number of journals and their titles in the core group indicates continuous change in focus in HCI research from one five-year block to the next. In addition, the applicability of Leimkuhler model was also tested with the present study of human-computer interaction. Banateppanvar and Biradar (2013) opined that citation study is ideal for librarians to develop and provide innovative services for both universities and administrative university staff. Further, the study reveals that journals are the most preferred sources of information used by the researchers in the field of biotechnology accounting for 79.72% of the total citations although citations were from books, proceeding, theses, report and patents are also found. It is also observed that small percentage of users also cited web resources. Plant cell tissue and org cult (Netherlands) has ranked the first with 121 citations accounting for 4.16% of the total journal citations. Further Bradford"s law of scattering was applied. It is observed that major citations were from journal literature. Banateppanavar et al. (2015) analysed the research output performance of LIS Professionals. Citation analysis of all the journal articles were published in the collection building journal during 2009-2012. The study reveals that journals are the most preferred sources of information used by the researchers in the field of LIS. Bradford"s law of scattering was applied. It was observed that major citations are from journals. Neelamma and Gavisiddappa (2016) made an attempt to analyse the research output performance of crystallography, which is covered in Web of Science online version database for the period of 1989-2013. A total of 1387195 references were cited in 45320 articles in 2043 journals. The study elaborates on various bibliometric components such as distribution of citations by documents type, country wise publication of citations; further, the study also list the most productive journals in the field of crystallography. The analysis of the study reveals that out of 1387195 citations (83.83%), research articles contribute the highest number of citations and it is the most preferred sources of information used by researchers in the field of crystallography. Further, journal of molecular biology is the most cited journal in the field of crystallography. The USA is most cited Neelamma and Anandhal 37 country in the world. Finally, Bradford's law well fitted in to the given data set for the present study. Finally, it can be concluded that, the significant research activity is taking place in the field of crystallography. And it is one of the emerging research fields in the applied science. In a similar study conducted by Nicolaisen and Hjorland (2007) , the concept of "subject" has never been especially addressed in relation to Bradford's law. The results of two empirical tests (Bradford analyses) demonstrate that different operationalization"s of the concept of "subject" produce quite different lists of corejournals. Further, an empirical test reveals that Bradford analyses function discriminatorily against minority views. Pillai (2010) paper gives a review of the scholarly contribution on the various facets of Bradford Law. In addition to the theoretical aspects of the law, review covers papers dealing with the application of the law in the various subject fields. A study on five year data of journals (2004) (2005) (2006) (2007) (2008) cited by the physicists at the Indian Institute of Science (IISC) Bangalore was carried out to examine the applicable Bradford"s laws of scattering, which includes 690 periodicals containing 11319 references collected in 79 doctoral theses during the period of 2004-08. Ranked list of journals preferred, and physical review-B with 9.53% citations were the most preferred journals. The Bradford"s multipliers were calculated and law was found to be applicable with the value K as 1.2. The distribution of journals in three zones was made and the number of references in each zone was then estimated. The applicability of Leimkuhler model was also tested with the present data.
Review of related literature

Objectives of the study
Objectives of the study are:
1. To find out the bibliographical form wise distribution of citations 2. To know the language wise distribution of citations 3. To find out the country wise distribution of articles 4. To prepare a ranked list of journals in order of their frequency of citations. 5. To examine the applicability of Bradford"s law of scattering in the field of botany METHODOLOGY Data for the present study was downloaded using principal keywords like author, citation wise, document type, country wise, related to botany subject from web of science core collection online version database. A total of 12051 citations were extracted from 1833 records scattered in 572 journals for the period of 2005-2014 and it is used as a main source of data for the present study. It covers wide range of articles including research articles, books, reviews case studies, letters, news items, proceeding, etc. Web of Science is indexing, online database published by Thomson Reuters to meet the objectives of the present study, necessary data was collected in the form of bibliometric components, such as bibliographic wise, language wise, country wise distribution of citations, most cited journal etc. Finally, given data set was organized, tabulated and analysed with the help of Ms-Excel and Statistical Package for Social Science (SPSS). A rank list of most cited journals were prepared and finally Bradford"s law was tested. The data is presented in the form of tables and graphs for the purpose of interpretation and discussion.
DATA ANALYSIS AND INTERPRETATION
The present citation study has covered only botany literature which is indexed by Web of Science online database. A total of 12051 citations were collected from 1183 articles from 572 journals for the period of ten years (2005 to 2014). The data were analysed and presented in the form of tables and graphs to facilitate the interpretation in the following sections. Table 1 and Figures 1 and 2 show the distribution of citations in different bibliographical forms in the field of botany. It is observed from the table that the journal contribute the highest number of citations accounting for 46.66% of the total citations. This indicates that the articles are the most profusely cited source of information by the botany researchers. Review are the next most cited source accounting for 25.1% of the total citations and proceeding papers are the third most cited source accounting for 23.90% of the total citations. The next preferred sources of information for botany users are the editorial material (2.32%) followed by letter (1.46%) and biographical-items (0.35%), respectively. Table 2 shows the language wise distribution of citations. It was found that most of the research articles (11967-99.30%) in the field of botany were published in English language, it is because of the fact that English is an international language and moreover, majority of Science and Technology literature is being (70%) published in English language only. Hence, majority of the articles are reported in English language. Further, meagre amount of articles are also being published in other languages like Chinese (302, 0.247%), French (46, 0.0376%), German (30, 0.0245%), Japanese (7, 0.0057%), Welsh (3, 0.00245%) and Estonian (3, 0.00245%), respectively. The analysis of results shows that English is considered as one of the major language for dissemination and communicating the research output in the area of botany.
The geographical distribution of contribution is presented in Table 3 , which gives the country wise distribution of contributions of research output. There are about 1183 research contributions made by 79 countries of the world in the field of botany during the study period. Out of 1183 research articles, USA contributed highest number of research articles, constituting 19.86% of the total contribution. Other countries were found to be the next highest contributor to the total contribution (125, 10.566%). However, none of the countries, other than the UK (92, 7.777%), Australia (84, 7.101%), India (56, 4.734%) and Germany (52, 4.396%) have not contributed more than five percent to the total publications in the field of botany during the study period. Furthermore, it is evident that only four top ranked countries have altogether made significant contribution (nearly 50%). Further, analysis of data indicates that 75% of the contribution is made by top twelve countries and the remaining 25% of the contributions are from 42 countries in the area of botany literature. The overall analysis of data indicates that 50% of the research in the field of botany is only reported from the top four countries in the world, namely the USA, the UK, Australia and India, respectively.
The ranked list provides unbiased data regarding the potentiality of journals that are useful to specialized readers in selecting the ones more relevant to their field, and to keep themselves abreast of new developments in their specialisation. In Table 4 , it is shown that the journal with the highest number of citations occupies the highest rank and thus obviously the most important journal in the field of botany while the least important titles are placed at the bottom of the table.
The top 92 journals are arranged in order of their ranks (Table 4 ). It can be ascertained that the Annals of Botany occupies the first rank as the most preferred journal having been cited 4392 times.
Journal of Ethno pharmacology scores the second highest with 902 citations, followed by third and fourth rank Plant Journal 371 citations and Diabetes-Metabolism Research and Reviews with 278 citations, respectively. The first ten journals in the rank list together accounts for 57.41% of the total citations.
Bradford's law
Bradford"s law serves as a general guideline to librarians in determining the number of core journals in any given field. It states that journals in a single field can be divided into three zones, each zone containing the same number of citations (Bibliometric Laws, 2012): a) Core journals on the given subject, relatively few in number that produces approximately one-third of all the articles. b) A second zone, containing the same number of articles as the first, but a greater number of journals. c) A third zone, containing the same number of articles as the second, but a still greater number of journals.
The mathematical relationship of the number of journals in the core to the first zone is a constant "n" and the second zone of relationship is n 2 . Bradford expressed this relationship as 1:n:n 2 .
The number of journals in each Bradford"s zone can be calculated from multiplier constant k that is called Bradford constant using the formulation of Egghe (1986) :
Where is Euler"s number having value of 0.57772; is the number of citation of rank one journal =4392; P is Bradford group or number of zones (p=3 Nucleus zone ; first zone ; second zone ; 1: n ; 1: 21: 550
It is observed from the Table 5 that there is one journal in the nucleus and it is the most productive journal devoted to botany, sharing 0.17% of total cited journals. The next (100) 12051 (100) Mean (23.59) zone is represented by 21 journals which share 3.67% of total cited journals, and the last zone is represented by 550 journals which share 96.15% of total cited journals. Each zone has approximately one-third of the total citations. In bradford"s law, the 1183 articles were divided into three zones. The Bradford"s multiplier factor was arrived at by dividing journal titles of a zone by its preceding zone. The basis for choosing the three zones was that the percentage error in distribution of citations, among the three zones should be the tests possible. In the present data set, one journal covered 4392 citations, next 21 journals covered 3646 citations and next 550 journals covered 4013 citations. According to Bradford zones, thus identified in the form 1: n: n 2. in the present study, the relationship of each zone is 1:21:550. Here, 1 represents the number of periodicals in the nucleus and n= 23.59 is a multiplier. The mean value of multipliers is 23.59. Therefore, 1: n: n 2 : :
Percentage of error = = 1.5%
Theoretical value is very near to the observed value and 1.5% of error is very small. Hence, it follows the Bradford"s Law of scattering in the area of botany.
The graphical and interpretation of the Bradford"s law of scattering was applied to the literature of botany. Table 6 represents journals arranged in decreasing frequency of citations. To test the applicability of Bradford"s law of scattering, a graph was plotted by taking the cumulative number of citations on "Y" axis and log of cumulative number of journals on "X" axis. It is observed that the resulting bibliography starts rising in nature and then follows the linear curve, indicating the observance of Bradford"s law of scattering.
Conclusion
The technique of citation analysis is being used for a variety of purposes like determination of various scientific indicators and evaluation of scientific output. The popularity in the adaptation of citation analysis techniques in various disciplines stimulated stupendous growth of literature on bibliometrics and its related areas. Botany literature has published 1183 articles during the period of study. In total, 12051 citations were cited and the maximum number of contributions are published in the form of articles and majority of the publications are published in English language which accounts for 99.30%. In case of geographical contribution, study showed that the USA is the highest contribution of citations followed by the UK. Annals of Botany is the highly quoted journal in the field of botany literature. The journal distribution pattern follows 1:n:n 2 as the percentage of error is very low (1.5%). This study confirms that the journal use pattern of botany literature 1 24 556 572 = 581 
